Effects of the antiepileptic drugs topiramate and lamotrigine on bone metabolism in rats.
Long-term treatment with antiepileptic drugs (AED) is associated with an elevated risk of bone fracture due to decreased bone mineral density (BMD). Phenytoin has been shown to affect bone metabolism adversely, whereas newly developed AEDs have not been studied. This study evaluated the effects of topiramate and lamotrigine on bone metabolism in rats. Five-week-old male Sprague-Dawley rats were treated orally with phenytoin (20 mg/kg), topiramate (5 or 20 mg/kg), or lamotrigine (2 or 10 mg/kg) daily for 12 weeks. Phenytoin reduced bone strength, measured by maximum load to failure of the femoral mid-diaphysis, along with reduced femur total BMD. Serum tartrate-resistant acid phosphatase-5b levels significantly increased after phenytoin treatment, while serum osteocalcin levels decreased after topiramate 20 mg/kg treatment. Furthermore, osteoblast surface and bone mineralizing surface were significantly lowered by topiramate. Lamotrigine treatment did not affect bone strength, BMD, or bone turnover. We demonstrated that phenytoin treatment significantly increased bone resorption and lowered BMD and bone strength. Since lamotrigine did not affect bone metabolism, it can be concluded that lamotrigine is safety medicine for bone health. Topiramate was associated with decreased bone formation, which may affect bone strength and BMD with chronic use. Thus, patients taking topiramate should be monitored for changes in BMD to avoid risk of fracture.